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Curved Members 



Fig. 28.10 Curved member with varying cross section. 


Expression (28.29) reflects the principle of Castigliano applied to a semigraphical 
procedure of finding deflections, and it can be explained in the following way. The 
term a x represents a moment arm measured from the line of action of load P to 
an arbitrary point along the neutral axis. At station 4, , for instance, the relevant 
bending moment is M = Pa 4 and its partial derivative needed for Eq. (28.28) is 
dM/dP = a 4 . The term M dM/dP gives the square of the moment arm at each 
point, as shown by Eq. (28.29). The area under the curve is the required integral as 
shown in Fig. 28.11, which can now be obtained directly by means of a planimeter 
or other suitable method. The deflection is then found by multiplying this area by 
the constant term P/E. The quantity under the integral sign is inversely propor¬ 
tional to length. Some examples of application of this method can be found in the 
literature [11, 162]. 



Fig. 28.11 Graphical integral. 


